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(57) Abstract: 



PURPOSE: An automatic gain 
control apparatus of an up- 
converter in a mobile 
communication base station is 
provided to compensate an 
output variation according a 
temperature change caused 
when an attenuation amount is 
different by parts according to a 
control voltage provided to the 
second attenuator by 
compensating an output 
according to a temperature 
variation and controlling the 
strength of an output signal by 
using a single variable 
attenuator. 



CONSTITUTION: An input level 
detector(41 3) detects an RF 
input coupling signal inputted 
through the first directional 
coupler(402) and converts it into 
an analog voltage. An output 
level detector(41 5) detects an 
RF output coupling signal 
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outputted through the second directional coupler(41 2)and converts it into an analog 
voltage. A TX AGC circuit(414) receives the input signal level from the input level 
detector(413) and the output signal level from the output level detector(415), and 
generates a TX AGC, a control voltage to compensate a variation of the RF output 
signal. A TX AGC circuit(414) includes the first OP Amp for comparing the input 
signal level of the RF input coupling signal and a reference voltage, the second OP 
Amp for comparing the output voltage level of the RF output coupling signal and the 
TX RF AGC, a control voltage provided from the processor, the third OP Amp for 
comparing the output voltages of the first OP Amp and the second OP Amp, and an 
integrator. A variable attenuator(41 0) compensates the variation amount of the RF 
output signal according to a temperature and environment change according to the 
control voltage(TX AGC) generated from the TX AGC circuit(414) and controls the 
strength of the RF output signal to be suitable to the system characteristic according 
to the control voltage(TX RF AGC) provided from the processor(400). 
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(54) oi^ mM PIXI^O 


ilAH 2 ^hHEHHJ 01^ XHICH »« 





B 0ie S<M Al^glOII/H ?IX|^2J S £!bHEi(Up Converter) S ^ CHI B» 3Jo^ mm a £JtH 

Ei sj^s ^p^afe ^ si «3 a soil crj^ «e!£i ^sn s^moi 

IMD( Intermediation Distortion) ^SI ^H^SfeQI ^£r6h£^ » 0IS gAj JIXI^OilAi a ?j hH EH °j 

xfe oi^ x4i ch sxicmi ae 201a. om i§ b ttaon a>= oie s<y :mxi^ohah a ^tnasj x^g 
oi^ xiio) §r«t ^ixi^si a sisoii aiou-i, 401 a ^i=heh 2m a ^ hi 1 aj^sj a 
a aigig axisfc a^ aim sxpisl 6pi a m^m mm hi 2 aj^sj aa am 

m axis^ Biittti axpia, ana hi 1 d^si ag j. *ii 2 ^imsj s°j $mm ois 
men 4^1 a ^jbHEH a§i s^spi Hioi ti^m b»sh=: x^e oi<= xhich si^sh 

aoi fl= 01^ HlOi fflSOII/rt »«a HlOi E&Oti CTi£f XII 2 AJ^HJ Ail ^ I M :>I^Hr £PI 

s ^jbHEH si^si eaoii cae 401 si 2 aj^sj m & ^ m a^spi ?i^a eAioii ^tsm 

te ^aa^lPI^ ^££I°^AH gj £!ttiEi°] I MO ^^01 Xjoh£|^ &X|5fe SoiPf 



OIS g£! AI^H, ?IX|^, S 2jttiEi, AGC 

aw-*/ 

£ 1S OIS SAJ Al^gjOIIAH ^|X|^°J a ^tHEH m^M UEttf 

£ 2a£r £ 1011 S&l X^ 01^ X1I01 SJ^S UEfy 

£ 2b^ £ 2a0il SPJ Xh= 01^ XII 01 sl^SJ ^Ail£. 

5E 3a^ £ 1011 S°! XII 1 &n m&m Li EJ-tS 

£ 3b^ £ 1011 ^e" HI 2 aiH^ISI UEftH 

£ 4^ b oil djs ois mti ^ixi^oiiah a ?jbH ehhi x^ oi^ xiioi sx\m uaa 

£ 5afe B E^^l XII 1 ^A| Oil Oil CE^ Dm a±H^IS] S^l ^iH ^SI UBtH 

£ 5b^ B ^S°i HI 2 ^A| 0j| Oil CQ^ ^±H^|HJ ^iH UEhtd 

£ 5c^ B ^SSI HI 3 ^A| Oil Oil &±H3|2| 2fiH UBtil 

*£S3| ^fi ¥^0il ¥SHJ ^g* 

400 : Ail AH 401, 408 : 

402, 412 : gJSS Sl^l 403, 407 : ^Ai 

404, 409 : ^Ei(8PF) 405, 406, 411 : g^2| 
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410 : &APKA7T) 413 : EJ ^ ai^J aX|2| 

414 : TX AGC s}^. 415 : mm SI HI aX|?| 



S »aS 0IS AI^SOUH }|X|^£| a £itt1E|(Up Converter) ffl£0|| a& ^§1 a 

El sl^S a ¥§I^J ^£ SI H»0il me a*rM M4 h 6r01 

IMO(lntermodulatron Distortion) mgm JH£j6^G|| *!£rSr£^ S 0IS §<m }|XI^01|AH a 2JtfiE|2| 

xfs oi^ hioi 9X1011 ae aoio. 

°^P2£ ois ai^hb ois bb;e?ei ¥<y */->£!a*t q^jhei d\x\^m, jixr 
m moisfe jixi^ hiouisk m^^o^ ipasa. 

oi a e ^ixi^s a ?j tH eh s^s ^bimn sad. 

a ?jfcHE1 £J^£r SIC^¥Ej EJ^@ 4. 95MHz oj §£h dfi(IF)» UHF(869MHz LH X| 894MHz) 

PCS(1.90te)o| R F tfSF a^8fe ^R[^ a» 31*31- !EiE|£! (Breathing), f|g(WM t fng) 

» (Blossoming) ?I^S «^«8^l fl6K« mm RF aji§ ^§ a±IA|3PI flff XrS 01^ XHI CH 

£ 1S ^EH OIS §<m Al^liOIIAH 3|X|^£| a tH H SI^S UQU ?S£0lia f £ 2a^ £ 1 CHI 

MPJ XrS 01^ HICH sj^M U^yj mm ^££0101, £ 2b^=r £ 2a0i! M9J XhS 01^ XHI CH & 

Aiisoia. 

£ 1 UIXI £ 2a LUXI £ 2bS SSShB , SEHHJ a &WEi sj^br as* ^11 4f» a*sfe 

21 Oil ^^oj 0j = s HI0)8K?| flff 2lte£S CrSUr &0| BD\\ 3 ¥SSS ?aaD. 

a^ <ys°i aiiyg axiwt a^ biihi axpiduja, 6is£i sii am axisfc am 
axpi(ii6)a, £!S£i ass m^spi a& tx agc sisois), hi 1 :na a±!Pi(io6) a si 2 
:na animus ?sao. 

oi£f aoi a &!tHEisi s^s asms, sxh a^ aim axpi(n4)fe hi 1 

SS^IdODS lei RF a^ 5iM^I(Coupl ing) aX|SFO| 0hb h ^3 ^§a. a^ aiffl 

^xpi(n4)^ or^^n 2 as a^ ^t^j aia^AH m^mo. 

ffa. hi 1 »»a a»3i(ioi)oiiAi bj ah k 103)011 ah xii 1 ^ timow maf i» ^nf^ 

^» B»an, ^AH2(109)OIIAH HI 2 ^¥ ^JsOil CttBI- 2x r ^Eh^ S»S ^ HI 2 

aa-?i(ii3)« eoH «aa. 

01 on, ai hi axpi(n6)fe hi 2 attPi(ii3)ooAi e^a^ rf 31 ^nsf 
oi Ork^n 2^ assm, as^i o^^n sas ^1 aia^AH M^eta. 

01 DM, a?4 Ell HI aiPI(114)a aiH aXPI(116)fe S¥ giHI aXI^KPower Oetector)S OlgSrCN 

3 eh a , tx agc aj^(n5)oiiAH^ a^ <y2 aiH(.:nt m^ tim. aias ah^ uiina^oi hi 1 

aiH^I(106)S a ?jtHEH2| g£ a^Oil dr^ #^4 dlsHJ aSS M^SPI ^lel- XHI CH £!mpj TX IF AGC 
m iiSQ, 3 Oil Erdr HI 1 ^iH^I(106)^ ^S2| a^OII oH&o^ a^^S S^^D. 

HI 2 ^a a±H^I(111)t ^^AHIAH(100)0||AH HlSSfe HI 01 aaS! TX RF AGCOII 0}« Al^^j ^^0|| §> 
£^ a tlWEiSi Ajt£| AHI^IS £9^D. 

OldH, ^£ asFOII Cr^r S £!tHE|M ^^Sfe ^ ¥§M°J ^£J0| asr6 r O| a S bH El LHSJ 01 = 0[ ^ 

^2, £ 301! UErfcH HI 2 OP AMP HI SaSJ 3IH! "AOUT" 01 HI 1 OP AMP2J mm & 

aej a^ ai^ a^^ " a i n 11 & q ^oi-xi^i acn "ain - aout"^ oaa e ^^d. nana, tx 
agc sJ^(ii5)oiiah hi 1 :na a±H^i(ioe)s ^ h ^efe tx if ago= oia high sa(^, agc hih 
^m^i a si a a) sa "ain - aout" ye mim^.^. now irEr hi 1 :na ^,^^1 ( 106)^ aryigrs 
^>ii ssmoi mm <mshj ass S4 h efa. 

oil a ^wauisi 01=01 g^hsha, mm aini ass n AouT"oi a^ aim ess "ain" Ma 3i 
x\n goi "ain - aout"^ oea ^^a. naa. tx agc ss(ii5)oii/h ^^m^ tx if 

AGC^ 012 HI 01 SSffiD "AIN - AOUT" EJS BUSIES HI 1 ^ra ^^1(106)^ ^ h iH^S 5 
§5lO( <M^o| s^a. 

oia& hi 1 :ua aAH^Kioe) a hi 2 :na a±H^i(in)si a^H £ 3a, s. 3bo\\ u&maa. 

32HU , 0I2F «0I ^^3^ SEH 3|XI^£| a Sl^fe <^^EJ aSS M^S^I fltt HI 1 

^ei <m^^ ix r a^m^ s^(Path) ^oii ^ixi^d. 

Ol^ SZi ^IL[^ (Mil RF 2xh ^Er*> ^8f atrSfe 4 h 0|| ¥|Xlor^ ¥§(^ ( g^^l2, 

^AH2, HI 2 ^a a^H^L e^^!3 S HI 2 S&OI) § Oil AH Oj!^ SrUeiS ££^r g^rSrOI 

oi Li- Hum s^oii^ hi 2 a±H^isi oi^oi &±o\tl #^oi ffi oi xi oi , noil mo- hi 1 ^ra a±H2i 
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2| 2J±HifE SCHS^I SO. 

SE&. HI 1 Dm golfer 2| Sjigga g £ s^k))! mm g^oj = S43PI ^IShOl 3~?\ 4EH0II 

ssira ^iHirs 3um 9i°u, hi 2 :na a±H;>ite H401 easm spi rasou ^s^oii/h 
hissi^ xn oi saoii dial agfgi a±m?s :?hmi acn sfniroi ahs di 4-^chi sj;hi a 

Q. Olfe HI 1 3ia 3 U| 3 s3| 4EHa ^±n^§ 2e!2S ^gSfOI 2| 

¥§1 g£ asioii am 6isi s&e 4= site hi 1 sf^H^i °i £f±H§ro.i gois:*! sa. 

COeU-f, 0121 HI 1 :>fa &*H3|S| ^±H|*0| #CHHfe 4i10)|AHfer HI 1 &±PI2| ^ as;>> 

SaSMI 92, HI 1 ae i^iH^IS^EH m^B t!2i 2J^g>te §^12*= #^512X1 SFfe i!S 

£1011 SEQM 014 4I2II S^SIOI S^olHS #^^I2°I IMD mgO\ XlSia^l 8Q. 

oiaiei 24M mm\22i mmi\2 sekhi 229 ^mm°i imo ^si ^01 xisuiaa zioii coat a a 
ma sissi sHi^ej imd xisuia;Hi acn s^afe rf tissi §§§ goisaife =hisoi sj 
a. 



©BIAH, g efg°| OI^OJI AH 2!3& S2H 5|^°| =HI§S U2JSI0I 21 Set 31°SAH, 3 3WEH 

SISS 7S8I2 Site H ¥§121 g£ S Sh3 aSIOII (US t!S£| S§S S^SIofffl, IMD ^4 

§ 4= site oi§ ea axi^oiiAi a gi^aa xi§ 01= hioi sxm Hissia mm soid. 

01421 as ^3S B4Sia fl» te SJS2I ^4011 CO^S. oi= sa axiaCHIAH a Xf 
= 01= HICH 4xlte 51X1^21 a gnt^ei SlSdl aiCHAI, 4a a SbHEH gJ^flfe HI 1 asa 

as aims ^xisjfe a^< aiai axiaa, 4a a suiei asi ssh s^ate hi 2 asa sa at 
as gfxisife aim aaaa, 4a axis hi 1 asa sa aiaa hi 2 asa aa aisys 01 

gstO) 40 1 a SfcHEl SIM2) a=S a^SPI mm HICH a^Shfe x^ 01^ HIOI sl^ 

21, &OI W§ 0|£= HICH SI^OIIAI HICH aaoil CO£1 HI 2 fMs2| All 3 1 S SSSIfe 5|^^ 

4^1 a awEi sisa &mou hi 2 <ys°i -354 an e^spi ?i& ^i^s maioii 

4=S5lte ?ia^iJI?IS ?SiD. 

m&^mn, am o\m hioi sis^ 401 a abHEi sea be.d\ mz}^ g^dife ^?i@ hich 
aas ^^sfoi 401 sfin^i°j zan&m #012, 401 a swe sissi ui£ia s^oiite 
a^gi hich aas i^sfoi 40 1 a^;>i2i a±HifS ^ejci, 

SEel, 451 ^iH?lb 40| a atHEl SI^OIIAH 01 » ^fll=^ aSh 0|#:a S£ 40)1 ¥|X|eia. 



oisi s mm^m m mm oiioii com ^4 ^ ^§§ §¥@ £s§ iissk)! ^se^ci. 

S ^SOIIAHfe a 3bH92| M\D\m 5l§lfe 51^21 a SUtH ?S3lb ^ ¥Si°| SSE SI & 

s asioii ms ass s§sife ^i^s siua ^ia a±H3i«iAi AiAitt 4= aite 01s sa ^ixi 
^oiiah a atnaa xie 01= hioi sx\m m&ma. 

oiaiei ?ia ^iH^ite 2 ji 4Sf oi^a as 4011 ^ixims^ ?aea. 

£4bs chi mm ois #a ^ixi^oiiah a awEia xie 01= hioi sx\m UEita ^4^01 
a. 

s 4» §5sis, e &soii com xis oi= hich sxife hi 1 st.^i(402)« SoH a^afe a 
ssi aias axisife a^ aia axpi(4i3)a, hi 2 gisf4 2t.oi(4i2)s ssh #^a^ asa aia 
s axisife d\m axpi(4i5)a, asa aas S4§^i mm tx agc ais(4u)a, hi 2 gj 
tf4 §&oi(4i2)s mm ^^afe aaa hpim sisife ?i^a a awai ?4stte a ¥121 a 
£ ^ sa asioii ids §^ asa asiifs 2§sib ^i^s saioii 4-s»fe ^ia a±H3i(4io)s ? 
4@a. 

oia aoi xie 01= hich &xia s^s asoii sgeia. 

^a, a^ ais axi?i(4i3)b: hi 1 gf»« a&3i(402)« ssh a^a^ rf a^ ^MH(coupiino) a 
si a xi m 01 ohtf^n aa°s aifsci. ^, a^ ais axpi(4i3)te ais ^xpkoieads oig 

SIOI RF a^ 31SS i!Sl aXloKX OhtfSH SB12S H8S2, HPIOII (0£1 ^§SI?il ^haohte 01 

asn aas a^ as aisusAi s^&d. 

#^ bu u axi3i(4i5)te «i 2 a»a a&?i(4i2)s #sh #^a& rf dimm aae axisioi o> 
yen aa°s e«ea. oieh, ais &xpi(415)e a^ euw axpi(4i3)a sas^i aim a 

XI3IB 0ISSI01 RF *^ d!Sl SIXIolOI OhWS3 SSfSS H*8H1. HPIOII COdf a 3 SMI 

^lasife; ohwsn aas as aissAH m^ma. 

naia, tx agc ss(414)chi ah^ a^ aia axi?i(4i3)^¥a a^ as aias 4=asm, aia 
axpi(4i5)S¥9 as ai^s ^asioi rf §^ asa a=s a^s^i mm hioi aasi tx 
agcm m^ma. 

oiceh , tx agc sj£(4i4)b: rf a^ 3iss asa a^ as aiaai ?is aa(v re ,)s ounsife hi 1 op 

Amp, RF 3^ 31 = g <MS°j ggj SS«|A|S¥a HI Safe HIOI TX RF AGCM AHS 

dlilSlfer HI 2 Op Amp SJ HI 1 OP Ampa HI 2 OP Ampa SaS MsL bliHShfe: HI 3 OP Amp SI 2«S 
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aaa, a±4Pi(4io)^ tx agc si^(414)oiiah aaste xhi cm aacrx agcxhi we} as » a 

»<HI RF ds>2j &m^m M&SUn, H^HIAH(400)^¥Bi HlSSfe XHI CH S8KTX RF AGC) Oil 

iifej- ai^^j ^soii gf£^ rf ^ tt\j\m sae>a. 

QJEJAf, Dm &±H?I(410) RF ^JSSJ AHPI 51 3|*j2|- a£ 9f &3 KSKHI CLf^ S40|^g gAI 

Oil 4>S6fe 32 01 a. 

01 CEH , ^£ ^±H^|(410)^ HI 2 ^¥ <ys(408)3l- gZi ^»4* ^SOil goHXUH RF S^S ^Hh=^ 
Ahg t*^£j oi^QJ °l Xle^CK 

X|^¥Eii=r a 2WEHS ?S6^ zt ¥§^^°l g^OII S tt9<HI IDS »S 0|*= HI 01 9 

xisi ssts aaea. 

£ 5ahr & ^S£| XII 1 ^Al Oil Oil (US Dm a±H3|2| &D\ ^±W m&m UE*fc« 32HH0ICK 

£ 5aM ^5f3, S «S£| HI 1 ^A|01|0]|AHfe S ^hH&iM ?SSf= 2| ¥§1^J ^£ g*^= 

^i #ehb! s^e ^sshoi a sec*. 

H ^3 £sKH gifer £3| & EH (HI A) TX AGC SJ^ (414)1= =SA|| AH (400)OilAH HlSShte HlOi 2 

a oil a>ei Ai^^j chi #^spi ash "tx agc" 2a m, arista & 

«PI(410)» aioiea. 

DEI- SI AH , 2L:>| ^ EH Oil AH 3>F£ ^iH^I(410)^ TX AGC SaOil 2J:fcHSf§ SJfcCL 

£ 5bi= & »S£I HI 2 ^A| Oil Oil HFB ^2 »«P|2| a±H UEftd 3EHH0ID. 

£ 5bM S^6I3, g HI 2 ^AlOilOilAife S3W0I a 2JtHEHS ?g5fb ^ ¥§I^J * 

soi »»s<hi cchah a ?itHei msj 01^01 s^m ^sshoi aaso. 

a 2itHEi UiSJ 01 = 01 ^5fS, TX AGC SIS(414)°l HI 2 OP Amp^Ei S^!£lfe Ell 
^ "A0UT"0| HI 1 OP Amp£j SafiJ gj^ e»&f "A IN" SO- ^0[X\D\\ £]0i "A IN - 

a out "a o^.a s &m sfech 

0I2H& ^ EH Oil AH TX AGC sj^(414)^ XilOi Saej TX AGCM AGC HI (Feedback) I 

2^sa "a in - a out" &m e^fmoi i^olHS ^^^l(410)^ hich se^oi TX agcoii 

ma a«ss a^Ai^ a^oii sjsfoi oi^oi eh <ii^°i ai^g s^jais m^sd. 

£ 5b0ilAH^ A ¥^OilAH B ¥M^fXI a^H^OI ^56H2 M ^ 2i.Q. 

£ 5cb & »S°I HI 3 ^AlOilOil CLF^ &±HP|£| UBfcH 3SHS0ID. 

£ 5cM S h 56l2 , ^ ^SS| HI 3 ^A|0j|0ilAH^ &±8tO\ 2 ?j tHEHM ^ ¥MS°J ^ 

SOI ^^gOil Hf£i g ?j bH 61 LHB| OI^OI 3>hS Shd ^SelCK 

S ^tHEiUiSI OI^OI mDlol&, TX AGC S|^(414)SJ HI 2 OP Amp^^EH &il 
HI BSfg "AOUT" 0| HI 1 OP Amp^¥Ei M^£J^ 832! 2m Eil^ "A IN" MP 3iX|>il 

£JCH "A IN - AOUT" a OSa ?>^Q. 

OlEH&r ^ EH Oil AH TX AGC sj^(414)^ HICH S^2J TX AGCM AGC ¥HI G|H««6^| 22j 

"a in - aout" vim mio\o\ m&mz.^. Dt& ^in^i(4io)^ mo\ s^&j tx agcchi caa a^H 
e^Fshoi esEoii °imoi oi^oi e^^s &m m 1 ^ 6Ji°i yi^m ^^ai^ e^a. 

£ 5c0ilAH^ A ¥^0)|AH B ¥SWX| ^±HSOI e^fS^ S 4^ SID. 



Ol^Si ^ g Oil AH £f ^01 g a s ^8 ^IXI^2| a ^ bH EH Oil 2i01 AH SFUBJ Dm ^^D\M 0\^3\0\ B£ 

ea«i cae ^i^a hpis ^isfe ^i^g ^Aime^, hi 2 ^^ii^ioii 

Hisa^ hich s^oii TtEJt ^iHiroi ^ois- ^^a^ as ^sfoii s\& a 
^ Si^ 11^ sick 

SEff , ^ Oil CQ^ ^ h iH^IS S 2jbH£i°J #&(HI ?iX|A|^ S^l ^AlohH^ 

&nD\ oi^oii ^ixi5^ e^^i mm^i 23 &ii^°i ^s^i- ej^^ ^ sich a ^^eh^j 
1 mo ^£oi inmsife ai ^xie ^ sick 

maAH, a ^tHEife ssoi ^ 01 xi ^a smet <y^§ 4^ si^ &3*Dt sick 



^ : 7; »^ 8f?t 

1 

^ixi^sj a ?itHBi sj^^ a^s^ hi 1 sa ^ii^g ^xi a^ eii^ axpia, 

^Ol a 2bHEi al^S S6H ^^£i^ HI 2 £!s£| S3 &i!^§ ^XlSfe BIIHI axpia, 

^i axis hi 1 ^a ai^nf Hi 2 6Ji°j sa &ii^g oisshoi &d\ a ^we) as si 
^§§ s^spi hioi <m^m wawfe xh§ 01^ hioi sisa, 
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6PI KB 0m MO\ sJ^OUH Bt4yg XilCH gaoil CQ-BI fll 2 <^SSJ All JIB SiSffe 

a ^tHEi sj^sj ^£ a a oil ru^ hi 2 *iasi s§§ m^s^i w& Ji^e saioii ^ssi 
fe 3haa±H^is 21 ^§21 »t 01s wti ^ixi^oiiAH a ^WEi°i x\m om »ioj 5*1. 

a=?» 2 

m isron aiot/d, &01 om men g^fe, 

4^1 a & bH EH sJ^SJ S£}|- Mdl^ S^Oilfef S^S XHI CH S^I &«5K)I 3«P|2| 

&m mom, a ^itH eh m^si ^s^d\ lubi^ s^oii^ n\o\ s^i g^shoi 401 ^ 
a-wisi itw&m feoi^ 3is ^S2^ »fc 01s m& jixi^oiiah a &u\e\£\ x\m oiwmoi 

s?a 3 

m is 011 aioi/d, 401 Dm aa^ife. 

#31 a €d tH EH sJ^OilAH 01 Xh a^ 01^21 3^ #c 

JIXI^OIIAH a 2tHEi°] »S 01^ flICH SXI. 



°l x|6fe 5i ^§25 6fe OIS g£! 
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